Delineation of apoptotic genes for synergistic apoptosis of lexatumumab and anthracyclines in human renal cell carcinoma cells by polymerase chain reaction array.
Lexatumumab, a human agonistic monoclonal antibody against tumor necrosis factor (TNF)-related apoptosis-inducing ligand receptor-2 (TRAIL-R2), is a promising molecular-targeted therapeutic agent. Our past study indicated that low concentrations of doxorubicin sensitized renal cell carcinoma (RCC) cells to lexatumumab-mediated apoptosis. The present study was designed to examine the cellular and molecular effects of lexatumumab and anthracyclines in RCC cells. The treatment of human RCC cells with lexatumumab in combination with anthracyclines, epirubicin, and pirarubicin had a synergistic cytotoxicity. A marked synergistic apoptosis was induced by lexatumumab in combination with epirubicin or pirarubicin. Epirubicin and pirarubicin significantly increased the TRAIL-R2 expression at both the mRNA and the protein levels. The combination-induced cytotoxicity was significantly suppressed by the human recombinant DR5:Fc chimeric protein. To further explore the molecular mechanisms in this synergistic cytotoxicity with lexatumumab and anthracyclines, the changes in 84 apoptosis-related genes were evaluated by a quantitative polymerase chain reaction (PCR) array. Among these genes, 18 (CD40LG, FASLG, LTA, TNSF7, FAS, BAG3, BAK1, BAX, BID, BIK, BCL10, caspase-1, caspase-5, caspase-6, caspase-10, TNF receptor-associated factor 1, PYCARD, and CIDEA) were significantly upregulated and eight (TNF receptor-associated factor 4, TNFRSF11B, TNF, BCL2, BCL2L1, BNIP3L, caspase-9, and DAPK1) were downregulated at mRNA levels in RCC cells cotreated with lexatumumab and epirubicin. Furthermore, the upregulation of mRNA levels of PYCARD and CIDEA was confirmed using real-time reverse transcriptase-PCR analysis. The present study demonstrates that anthracylines sensitize RCC cells to lexatumumab-mediated apoptosis by inducing TRAIL-R2 expression, and the utility of PCR array to elucidate the mechanism of synergistic apoptosis.